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(54) WAVELENGTH OPTICAL SELECTION SWITCH, OPTICAL ADD-DROP DEVICE, AND 
OPTICAL CROSS-CONNECTING DEVICE 

(57)Abstract: ff '0; 

PROBLEM TO BE SOLVED: To provide a wavelength 
optical selection switch, an optical add-drop device, and 
optical cross-connecting device which does not give 
deterioration such as wavelength distortion to 
wavelength light of a light signal selected and outputted 
from an output port. 

SOLUTION: The wavelength optical selection switch 1 
comprises an optical branching unit 2 which divides the 
light signal into two and an optical circuit 7 which is 
connected to the optical branching unit and has 1st and 
2nd input ports 5a and 5b and 1st and 2nd output ports 
6a and 6b, and the optical circuit is equipped with N 
(N=1, 2... an integer) shield means 3 which can shut off 
respective wavelength lights forming a wavelength 
multiplexed light of the light signal at least independently 
and optical paths A and B from the input ports to the 
output ports via the shield means; and one optical path 
is formed of a path passing through an arbitrary 
combination of shield means and the other optical path 

is formed of a path passing through a combination of shield means having complementary 
relation with the arbitrary combination of the shield means. 
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IlfjRJll] A»S*i.*je«#*2o|::»tt**»tt 
mts =»«»«»l=«itt**i, 2S<DA*jK-hfc<fc 

6iJS23fclsl8SI*, ttEMI4©%J^X**»i£r«*tt 

i*aj£tawT?**N« (n=i, 2, 

•••MO ©MWr^Kt. «IEAA*-H(P6«nB«f* 
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OTS--:&©*«KI*, Nfl©flnB3Mi¥a©3«. fi^ 
H ft J: tf-*fl)lrEffi * #- h i & * 
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St. C©*jMS»taE«**i, 2®(OA*5t«-hfcJ: 
WlBjfeBS&li. MB-** fc «*£©***- h*»6A 

<t*itfl:t«ife**Nfl (N=1, 2. -MO © 
rawRfc. ««&«*©«*■* *-**&«*»©* 

SBIrQ y »* Sfc»© N + 1 ffl© 2 x 2 *5U v * i: 

S&2#-h£, iHB*3JK-hfc*tf*4#-M::*« 
*fctt, WESM#-H3*tfllS2#- 
h*» ttB»4j|i-hfeJ:tf»3/|?-H=lS««*n 
X^©lvf^©1HtttSI=KftU 
jSI (j=1, 2, -, n) ©2X23iiX-f';flBS 
3;K-hfc<fcl*3l4;#-h£:, j +1Sg(05feXl'^^ 
0>m HK-KSilflS 27$- h 1I<[G*Nr¥K$4|-L 
■C*B-*4:lfc&fl>3fc«»tao -CRjftK*^* =: i $ 

[fS#JS3] HfjffiftlHlS&te, -?-©Wb;&#- h©'J>fc 

* I^MttfimC - i 1 * 

[W*ii4} ffiBii*^ i fti* Lit*m3 ®t>-f^ 

l=E««)a«*aiRX'rv^4:. c©»**MR;U v 

*©»w::ie«**u 2fi©^A*/K-ht, fttttu 

*#- h ***-«*£S»i £«i x.3*7 K • KP v 1 
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«B*fta»©**©*aA*JK-Ht, f?r£;fcl©ifc 
«**»Af«fc»l=E*U fro, fl5fB3fc£;fif&©£ 

suaa#- h ^^mm^mm *jk~ h i-r * c t 

r»jRH 5 ] MGMM1 1 ftl* Llftftfl 3 ©ivffrfr 
l=C«©ttft%SJRX -f y £'>ft < fc * 2 BLhttM L 

•ess l . tnuE«£HR*-< v *©**i«h.©i*« 

C, 2*©^«A**-h6*f«**«»tE«-« 

OTEMBtW^-f ?*©-*©«!**- h*. Miesfe 

ratac. *B««l^x*v*©«D!r©aiai#- 
K*OTBfe*MW»ff«©tt«fc**tt#©**A*# 

g. 

[0001] 

[sn©H-r«ttff#iH *3sw«, Kft*s&»i' 
XTAi=fi^r« fl«©ttft«* mm) zt\zm 

R3e»©»*MtfT«5fe©» 

a©a**ea«Lr»ym-r*«3iiaiiRx-f * 
■fa*©-cfc&. 

[0002] 

[«*©&«] ***a«4*fr&w«©tt*fli 

* (MM) Mtyffl-««fcLTtt» *B»ttft;ltf<f 

*e«Mt©*©* = s^aais^sa 2 

g7#pp.772 - 775) „ <EtiffiM£rL"f K- 

•^x-f^-f K • y^f-f >^^fcW©t©-¥> 

(##S:SS : IEEE Photon. Techno I. Lett. , Vol. 11, No. 
5, pp. 657-559) . $&|c s »ASnkH««mi^%© 

(##XSS : EC0C99Proceedings,pp. !-68 - I-69) ft 
£\ «<r©fl|*Wai6*iru*. 

[0 0 0 3] f-ro-WirfC. HBWttKCffll^Sa 
©8Sfi££®1 1 zz-eii, «B9tttt«n^fe 

WHOOK, ttft*Al> A2, A3. A4©4f-P^* 
^6d«ttft>Kfi«%«A«L. tt««Ai. A4© 
•tt»1B*!K-H 0 64>6, *SifeA2. A 3 ©<1 
#$»2ffl*?K-H 0 7^€,SRL-Cffl*-rS*©i 

[0004] fi«©«5£tttt«»-3AM«tt. mm&w. 
mmif-A^mm-i o 1 ir.fcoT. ussiest lt*¥ 

©«»»R*l»"3TE*i, Sit©m#SlSl*#oTM 
*I=»«I4*i«. SEB»ttSfttf-f KAMI 0 2l=l±, « 
«>1 0 3T-16je**ifc$®#14-SA<feSt, %ffi$1 
0 3©®;S» (f 2. f 3) t*t(SUfcSftSJfe (A 2. 
A 3 ) ©«3fe^ggA<gES**l. TEffil±TMi»l=A>OT 
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»mmi 0 5©si ffi*7K-hi oefr&» *f =< safe 

«S»*««K**ifeJft*3fe (A 2. A3) imztiiJiK-b 
[0 0 0 5] erotic. ^B#ttiS$fB^fcgB 1 0 

[0 0 0 6] 4ifc, aaifeMfcUv? 1 !*, 3W1#©& 
[0007] 

»tt**o (ttt>4. MMMfcWBW 
«. LfrL4*<&, **©81tt!tt:. S4I=a%f§l«R 
J: ? 1=1*8* MfeMWJ •> LTl\* 

V^lllIMIttLS-sfc. *fc. 
[0 0 0 8] Sfc, tt*ffl*7K- Knv^Mfctt, 

r*m*-&± cfc«*, -ogflko tnuMttife. 
xx»£»*txii l r <t ft y £»a Jt££fl: **fc . 

aft. fiaHfe^r-f/^OilslBJBJJiSCiyflUMItX^^ 
MUI=t£tf y *f£ C *fc*>. »ftjfc©aflttl:: U V ^A- 
4£*«fe KMi. a»I#*WH:4iTl*5 

[0009] 86*©ife£nx=J*? KSe«-C 

*«*MMFi:4«5. 52itt&&X-C*M*© 
Sit J: iJ»S*«lti!foTLSofc„ 



[0 0 10] *«Htt, MB<WUI4»iI«ht: 
-ftf** *fc. *©**aM*;W***JBl.»fc*rK 
[0011] 

fi£-f5fc4&. ^^(©.fc^^iSirUfco A* 
*Jh**B*e2o|=#tt**SMft»i:, -©3fe#l&il 

K«Mi**i. 2®wA*jif-hfc«fct;2fi<oii}*7K-h 

Bff-C?#£N® (N=1, 2. -SSt) ©MBFPRi:. m 
i3A7J#- W^&ttEMf¥R«^LTinB«-tUA>K- 

aBf¥a©ffl»^*>ti-s«a-rs-*©i9EA*5K- h 

Btt£©«S»l** 8913&K#R©eS©ig*£;b#i: 

hfc*tf**ffltiiaii«- h t tiu: 

[00 12] =©J:3l=llWW*^fcl=J:y, 3fe#lft3l 

A^e.»tt**trjfeiiBi=A* «4ife*flmtt. --noi^t 
<fB£CAt«&. *©tt«*x%&»jft*-«#ttft£ 

©?*>* fiSl::|Ba6fcefettK'£SI=J: y*KLfeO 

ttS*#-h**6ffl***i*. Cftt&Ks «*©*« 
*E-»©3lltfll»i:l**imi«t 
*««K*RI=*y«E-*©aj*>K- H4*6a***i 
4frofc&£3teaWfc&©ffla#-hfr&dJ;&£ft$;:i: 
Iz4£„ *LT, MRLfcl****UU 5fcfgSS#©itgfi 

*<-Cfl)«IR*IB:©wfctt^. 
[0 0 1 3] SESSfeSSiX-fv^tts A*4#i* 

*©A**- h*6A**4Hna-**fctt«*©ffl* 
fii-i|-©«-»SJfeS'>4<i:tSfca:tai»ri?tSNfi (N 

= 1.2, -mm a>mi^»ts 
*-**fci*ft*©*Rii*« y ^x.-&fci&© N+ii 

©2X2*X-<t>5 l tt«5L. S5IB2x2jfeX-f-y^ 
I*, *1*-h^6*4*-h**U, S1>W^6©«9» 
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3#-^j:tf*4#-M=isttr*/<-tta. *fc 
h fc«fc as 3 jk- h i=g$s*- * ? p x#tsg© i v#*ifr © 

MMttfiKRSU i#@ (j=1, 2, n) (02 
x23fex-('^ ; froll3^-hfc < fci;Sl47K--hi:. j + 
1 f£B©#X-f ©« 1 ?K- K6*tf«t2JK-ht» 

[00 14] CCD* 5 fcffifig-r* Cilery, 3fcif# 
^*«(f*«***B»BB«i ft * «fc 3 l=we**i* - -fc lz 

[ooi5] ines<jbSKx-<?f0ftBB 
nwurufc. cro«fc5i=«*-r*c«fct<fey. Kfifts 

[00 1 6] WEKft#»RX-f?*£\ e:©SRft}fciI 
ftX<f9?0fMtl=E*3*L. 2fl©ftXA:i!)#-h 

3W**aj*-r*-a©ajiJ#-i-£» mm-no>&& 

^**63fe«^-S!aA^*f6»©m**-h*. BfSSSES 
«D**#€#*r«fcttl=EBL. mrf35fc£ifciS©«S75 
©£i£A7:#--l-£, Bf^a^03ife«#*ifA-r*fctt 
KEgU fro, ffiSB3fe&3SS&©£&tti;&J|«-t-£St5 
hirf4«TK- KPv^li 

[ooi7] c©*3i=«Mtr* = fe. wi**i** 

**l=3R»iSfl.t± t * - ttft < , gft%gftX4 v 
^©IS^I-J;y, pfe7K- KPv:7gS^© ASSESS* 
«*fl»*fflK©»a-«Hll • WAT*:: 
[0 0 18] l5iEKS*Sitx-f v^**ft< tt,2El 
ittWLTEBU IHBM&HKx-f y?a«lt«ti 
©Susie, 2@©^aA*7K-h&WrSft&iS*SE 

fi«ife*-*«>^ieA**-H=tt«+*i:«t, ft 



[0 0 19] c©J:5l=|Wt'4*i*ctl=J:y. Sfiste 
«RX-f v^roRftfc^y. SSfi»S«X-fi!»^f=A* 

S6tejS»tA*i8S.*-i:4«-e$.6. 
[002 0] 

mwonmvMM] bit* *«!«©£«©$«£ . m 

^114, =^-ei*«flH»fl>fr««*Ai» A 2 . A 3 . A4 
0*««E\ ttft&Al* A4ia^5feA2, A3i* 

[oo2iiiai rat?* yic. JWKfcawx-f y f i 

l±, ««*t2-3fc4Ht«*5Htt»2t. c©^»©n 
■c. %H»7i*. 3fe»a4S2©-*tflii*©aj*fli]i^ 

«W-*-»i«*0> It 2) AM-h5a. 5 

bt. C©*1, »2A*#-hBa. BbfrSAAL 
fc3fc<f*l£s tB*-*-*--*±*S© «2) ffi* 

*-h6a, 6bi. »1. «2AM-h5a, 5b 
*6t1.»zai*#-hea, 6b$-CXHmft3«> 

t»r#i***»i***fli**a*t«-*i:**(D (Si 

1, *2) 5fc£S&A, BfcMft-Clt*. 
[0022] Bl tScf* 5 1=. **HM2tt. A*L 
tzfflgm-H t mmzftfttZ 1 x 25tefl-i![S& 
LTlt«. £ffl$fc#tt»2©#|j*l*, x??jlHHtff& 
£©¥B*»!&-efco-C*. *fc, /\-755-ftif© 

t©-ei*ftt*„ 

[0O23] ■11=91- J:3I=. miftW&AtS&X$% 
2*WlBI*, »1, *2Ul*J|«-l<6a. 6blZif© 

ISS**t-5>t©T?fcS. -tUT. CC-CI±SS#S4t 

Lrn»^&©iMfflii=J: uftflt*oaff*ft«MW'-e 

fljyS*-6*X-f v?££H!L-Clv6. zntiX-i 
I*, jKBf¥S3©#SBr¥l&3 a, 3b, 3c, 3d© 

l=®S**l-5t©T?l±ftt^o 

[0024] Hi-eit, mi*^A$. miA*?K- 

K5aj!|Vt,m2teJ;0:||3^Br#S3 b, 3c$iAl 

%2%m&B&. «2A*#-h6b*»6«!1SJ:tJW 
4M6Bf¥S3a, 3dS«*L«2liJ*^-h6b!6v& 

[0 0 2 5] Hlte*1-J:3l=. jS»f¥S3l*. Klft 
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t^LK45fiBf¥K3 a, 3 b. 3 c, 3dS«itW 
•5. *LT, SSlft^L«4aK¥a3a-3dIt. tt 
ft* A i - A 4(0—3 SS&S L ramt i J: 5 l=«***i 

#f£3 a# s »ft%A2£ft2£K¥A3 bjW, 
A3**3«ii¥«3o^ &Jt*A46ft4«K 

■6. 

[0 0 2 6] ftlMfRSa-Sdtt. 77<f 

««*A1-A4t» 3l6«*fcL-CWi-C**^*5l=* 

51® 4* A i ■•• A 4l=» L r *«R»4 if 1= 

HMi^jti^i^ft^tflD-eftiitf. »!=*©** 

*««**i.**©-ci*&l^ 

[0027] o^iz, Bif=»^ftAjianix 

©ftffltHSBI-ft. ■ie*-i-*9l=, Sfc#tt*2KA 
***i«3tffl#©»ft»Ai. A 2, A3, A4tt» 
**l=#tt**w SIM. izAW-h5a, 5bfr& 
A2l£;h.-5,, 

[0028] fit, ^%mk^m.mh%^% 

tt. «2&J:tf*3SK*JR3b. 3cl=J:y*©«MI 
*A2« A3tfM%£*ifeMrc. MUfcAi. A4#*1 

*6f**flir*i4. *ifc*t;*43i6K*a3a. 3d 

l=* Ai, A 436*»SS*ifetta^*«»A 

S„ -C-Cfs &i£Bf¥K3 a -3 d T?SBr*;h.'5feWt© 
«Wtft A i- A4I*. XftlAK4£l=MHFMRCtJ: 
3ft=tft<«aWf¥R3a-3dt»l1-*fc*, » 

ftHUffi*^ 5 d i #15 £ «, -^©TSfc-g,,, 

[0029] fcfc. #iB*?H-h6a, 6b3^6UJ** 
#t*ft«'ft*Ai-A4l*. *«><|*ftfe*& 
KJKUlfc, »ftA2, A3, A 4 iLfcy, *fc, M 
XAi, A 2 £. ;Sg3feA 3 , A4tUfcy, ftSLM*, X 
«»A1, A2, A3t, ®.&%\4b\,W*ZZ.tl3L 

A*£;lx&#«#©Sfcg3fe©Sl*, 

©-ci*fci\ 

[003 0] C©$6ffl©Stft3fejIlftX-r 9fU 

fcS£2©§y£©MI£, B2^#BBL-C|g|8f--S„ ft 
fc\ B 2 MttJt£Sft;U jrfll ©^Sft-ttftAB 
T?fc$<, *fc, A#£ft$it<i-!tl*, ^©jfcgSfcAj, 
A 2 , A3. A4i«SUM-M5a, Sg2A;fc#- 

M 5b^C,A***l^1tB*^— H 6 a An 6 Xfi* 
Ai, A4*«ffl*4#i» »2ffl*7K-H ebfr&gftft 



A 2. A3*«lB**#l4J:3l=»36Lfctt»0'fc©iLr 
[0031] jftftXaKX-< V* 1 1 tt. ATJf 

[0 0 3 2] %@R1 7tt.'»ttUfc3lfefi^tA*-r* 
fcft©*1 (-75©) AA^-h1 5afcott/m2 (« 
SO) A*#-HBbi,lXa*-HB«, 15 
b^6A7JLfcifcg^aWL-C8[yastfccti©l|1 

(-75©) ttJ*7^— h 1 6afeWS2 (11675©) ffi* 
#— H 6bt. WA*#-H 6«.'l 6b»6HtB 
*#- H 6 a , 16b *-C©3feft#©fS1S8lc!WfciS[ 
j6*RfcL-C©N+1fll (N = 1, 2, -S») (CC 
T?I±N = 4) 02X2«X-f»f14 (fM^LIgS 
JcX-fyf 14a, 14b, Ho, 1 4 d, He) 
SJtfNfl (N=1, 2, -git) (CCT?I*N = 4) 
©*K¥JK13 <*1ttk*Lft4*Rf¥ft13«. 13 
b, 13c, 13d) ttlfTLT^*. 

[0 0 3 3] *LT, 5fe!H]^ 1 V l*MIB«-^^<t«fri± 
T, tU*#-H 5 aiSUA^-M 5 bfrb 
Aa**i£ft<I#©l*3, WRLfct%ft*ft*Ai-A 
4£, WMjjK-M 6a, 1 6b©-75frt,li};&T£ 
*9l=Wetfc»K ^2 (-75i»75©) #^S&A. 
B & o l=****i,W*. 

[0 0 3 4] #g|r¥ft1 8«-13dlt ^ 

SS^AtV wJZT?l*, «HUR¥IR1 3 a-1 3 dl*, 
»ttf4#**ft*Ai-»A4t. %m*t L-CB»e*«: 

MtU, Xild««tt09fca3l6Ai-A4l=ML-Cfll# 

[0035] #5fe7.-f 9^1 4a-1 4el4. 
*«SI1*-h*'6|g4*-hPl. P2. P3. P4*«5L 
tl»*. fit, uO)#*A-(«;f Ha-Uatt. 
»Ul«-hPlfe<fct;«2/-K-hP2$»3J|f-hP3j3 

Pl»*U!«2»l«-hP2*JS4JK-hP4fe*lJ»3# 

©«w=j:ysas-r«ci:*«-e#*J:5i=«wt*^r^ 
s. 

[0036] #3feX-f V^1 4a-1 4 el*, 

lE-©j#B (j=1, 2, -n) (CC-CI±j=1, 
2, 3, 4) ©»3#-».P3t. j+1#gfflmi?K 

m . *©j*a©*4*-hP4i=. j + ini©m 

2^- h P2*t%*2*B l=J: y jg«*^«fc 9 l-IBS* 
*irt»*. $C.IC S #*X<f«;f14a-14e«)S3 
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k P3tm i#-kp i tomtzit. #s»f#s 1 3 

a-1 3 d*t^«Ef **5l=BlttSih.ri.x*. 
[0 0 3 7] u^ttt, fi*X-fv^1 4 a-1 4 e 

li, 1 3 a-1 3 d©$f&<bfe-i>{_.S-e. 16 

UM-H 5afrS*'lffi*JK-M 6a*T?fi|Sl 

MI=8W4*ifc*Sia»fc, *2A;M<-M 6b*6 
Sf52ffl*>K-h 1 6 b«T>KttM(=«Na^4ife«IKeH 
fcl=aoT»tt**irt%*. *LT. &KRr¥R1 3 a 

-i 3d it, sia*i7K-m eafr&in 

[003 8] fcfc, WELfcJ;9lcA***t*3teflr^<0 

jfcAi. A4£tB*U *2ttl*/|«-M 6b»&m 
A 2 > A3«tfl*-r**ai=*ili»*»S+*A:»» 3* 
HI=EBlfeft3jfcx-<y?'i 4ot/<-ttliU 38 

ymjtX-f^^l 4a, 14b, 14d, HeS^P 

XKaWrLTRJELTl**. 
[0 0 3 9] tOfcft, Wlft*»Att. S1A*?K- 
M5a. IlllOSljfe^vf Ua. 2»@©3g 
2**-f 5^1 4b£>I>lU ff2Bffi¥Rl 3 b, 3 
SB<Ol63 3feX'l''y^1 4c, B3iiiT*S:l 3c. 4 
HgWJ^SfcX-f 7f1 4 4. 5|ig0§g53fcX'f 
1 4e^l-Cl1iH^f-h1 6 a &t£&?-&|IBrc 

[0 0 4 0] *fc s JS23fcSlS&Btt, m2A*JK-h1 
5 b. l^groBlitX^'y^l 4 a. tg1 _£8r¥»1 
3a, 2SiroM2jfeX^>y^1 4b, 3§g©3£3$fc 
X-f vf-1 4c£JI>flU 4#g©fg45 , 6X-1'-;/5 l 1 4 

d&&tf%4mm^&i 3 d, 5#g©ss55tX'f v* 

1 4e£ftLTlf.2fcH;»]#---h1 6 b £&SrrS&»T? 
[004 1] -3*1=, ttAKSKX'f ff11 ©ftff?£ 

*MHBH 2tJ:y»i4*4x^A*?K-M 5a. 15b 
fr&*jfve*i3fcllS&1 7 IcAa iUM-h 
1 5 aA>6A***tfciefiJtAl-A4!*, Sg13feg8§£ 
HX©l=«1*X<f 4a^PX 
»1#X<fS/*1 4 a ©gs 1 h P 

t*»6*47K-hP4$ay, ftiacK^ai 3 a eg* 

[0 0 4 2] OO'Ut, m23tX-f »y*1 4blWP7 
Sfi3Ul-A4#s S&2 3fcXfy*1 4b©Ss2,1?---h 

P2^t.m3 7K-hP3*@y, sustwfiai 3b^g 

4U^fi3 , 6A2if) ? jiiT$^, g3X-fyf 1 4cfl)Hl 

/K-hPi^6B37K-hP3*ay, «sawf*«i 3 

[0043] ^Lt. S4. m5jfeX-f 9*1 4d. 1 
4«#?nxtft»1?**fc». *43feX«Ct>*1 4d© 



igi^-hPiA>e.^4^-hP4$®y, av-d, m53te 

X-f»;*1 4efflH2/|f-hP2^?)m37t?-hP3$ii 
y, KWSitifcA^fc&JbUl. A4f*m4igBf¥Kl 
3iHNWt8=i:4:<ilU Sfn fcB*#- M 6 a 

[0 0 4 4] B2Afc#-M 5 bfrbA***!. 

fc3ftflH»©*ft*Ai-A4tt» tWELfc* 1 ifc&ffiAffl 
Kli£ffit («X<7f14a-14 B ©M) t, 
IZ«WB«lftLt««X'f'!if14i-14»fi 

*i, l£*fcfc*ft*A2. A3fift*»BJ***i*. 

[0045] -eur, sfeimaKx<y7i n*» 

*4ifeSfc**Al» A4. £J:ttftJt&A2. A 3 #. ^© 
«1»J:tflK2«MiA.-B«MU 3HR*j|vC*a» 

*#- n a a . 16b i=hi A**,***. s& 
ssi^ie 1 3 a .« 1 3 d n\t»Mimoh^tmmt: 

[0 0 4 6] Sfcfc. BSVaRI-Jj^C. *«#©** 
3feAl-A 8 ©fc, X«t-C«ROSSo3jft|UfeAi."A8 
&*lHtt©&ttft%Al (A 2 , -A8) tutu 
R*«2 3 urt At*. ftfi. 03 T? 

fit, «L&©&itft%Ai (A2. -As) £ttft-«*K 
¥l££S£Lfc#E©ifrI&iiiRX-l' y*2 1 k LTiS 
W«. *UT. ==-Cft3»fll*0»dM6l*. 0LE_Ll 
NK1Ai-A8<»-EJ.INK1£AALT. -3&ffltH:fa;tf-- hfr 
&A4, A6. A8*» ifi*©ttS*?l?~l>^6A3» A5» 

A7ttt*f a*&!=-3^r!ftw-r4. *fe. 0 3-eu 

B 2 -eftn Lfe**Mft»£ J:tfS£?afc UT© 2X2 
*_**9*fcHt#lj*ffl't>©*Si.v *©RW*«rt- 

[0 04 7] ******* 9*2 1H\ ##SSSl2 2 
fc<fct;*ilS§2 7^(ix.TtN5o *LT. SK9JB2 3 
©W, ff a.-*2Xlf¥JK23ba, « 

«#©«** A i-- A 8© 3 fc. «ft©'6©«T«NMNI© 

aaafe* 1 <t « j: 5 tasf -r « «fc a i=«t« * *it i* 
So ®iittff#S2 3aA<, fflft*v*;u© 

Kft%A2. A4, A6s A 8 £SI®iU *fc, ffi2SIif¥ 
K2 3bA<, «FHc*v^©ttftiH.Ai. A3. As. A7 

IS 2 3 c ti ±tf MS 4 iSlff^S 2 3 d 14, L 

fcagjt a 2 tarn* a 1 $5isf-rs «t 5 \z®&ishx i\ 
s. 

[0 0 4 8] <JJ3. #iSI5f¥K2 3a^Ii, -^PflUt! 

%©&«iTi^as©fl»**3#&d«XJUK-e«i 

tf, «S!©t.©^igBr-e#§tffl-<?feS 0 B3-ei4l* 

tOfcLfc*. fllXJ& 2 3*v>* 
AHaWKc-fcfcoTtWbttt^w-e**. :c-e«ffl 



(7) 



HI2 0 0 1-3 1 192 1 



y yvi,-Tr4>v*m^*zb** *fc. Bra*** 
©ifigjt a 1 - a at** Lxm^&Mtezizmmmzzz. 

[0 0 4 9] ^LT, ffi*3tiiKX-f-y^2 1 (0S&1 jfc 
a. Sg2i&»T¥&23 b, m2&X-<VlF24b. Sg3 

m 1 tfj*7K- h 2 6 a U-CLV&. SI 
25fei®!&BI*. IzAM-h25b, Si5fex-r->^ 
24 a, «1 XK¥R2 3 a. % 23feX-T y ^ 2 4 b . 
« 4 ttNr¥ a 2 '3 d & J: tf» 3 ftX -f 9 ? 2 4 o * «ft 

Lrm2tfi^^- h 2 e b*-ea>^ssi lth*. 

[0 0 5 0] 1MELfcJ;di::«J*+<&c£*SftJffl« 

[0051] &&, a 1 &o uu 3 -nmm Ltziik&ftm 
#x«f v^-ei*. mi aatK- h^&A***ifc»fi* 
*ks 1 ta * k & ia a-t * j: 5 taw l fcj6i». a 

[0 0 5 2] ffl*JK-hA^&aiA**i-5#»fi 

5t(0isa^^t>iii*s eijxi*. 3I6^a<4^-v*;ko«# 

t?fe*L(i, SfcftjfcAifc, ;MA2- A3. A 4 £Lfcy. 
I*. KJbfcAi. A 2 . Asfc, MftXA^LfeVf 

[0 0 5 3] 4 fee, &aMr¥Stt. MUI2M 

•Stroieli&iA, 

[0054] o^i= s *fm\zt$tt&nt3o>3Ma»»m 

t. B6 (a) , (b) £#WLrKWr*. ir 
Eftjft & PI l*B LTMU ££B§ 

*4. *fc, ==-eit*«#©«»*Ai. A 2. 

A 3 . A4<04fflHSffll\ »**A1» A4tSft% 
A 2. As4:tt*i-f*t#lfCUJ!i-r***tot%TlM 

i-s. 

[0 0 5 5] IB 5 (a) tffitJ: 5 1=. SUBMHRX* 



z£. C«)3fe^iS^2ro^KlciBa$^fc5ti|S3 7 
(7, 17, 27) fc. Cfl35fe®^3 7(»tti*^-h3 

6a. 36 b(DW<i*-Si: (cc:-ei±mitb*?K 
*M»3 8 (&U**Hft¥R) *6a)tB*fiJ:tf«r 
■t*-*fl>x-f h 3 9 a ;i3,*:tf{fe;&©X-f 

[0056] jfcu^juncasii. flimatf-hs 

M LTMSfe* IMgmtffft r« l/*VW»BS«? 
fcdirotrfe*. 46. :ofti^flH3 8it, tt 

2. A30*U^ («W©1#tt«)*#4) <ttB:fatfP- 

H»*#-h3 9b^6U*4*i*««« (cz-et* 
A2. A3) ©3fel"<JH*. 3teX^<7 h^AT^-f tf* 

U*A«S»3 8t*#U fl!dj©X-i'y i flb;fo7K--h 
3 9 bj^6ttSA$*l-53tU^H=-^«)X'< , ^5 l tti*/1« 

- h 3 9 a ^&tB*s*tsas3fe(n^ u*;i/££*>i±-c 

[0 0 5 7] *4MftS2a#tittl=eB?« 
ftl^USIi. fefclM*. 3fels]S&3 7(D3feiSS©aUI~ 

v^fllAi7t«—h3 9 a. 3 9 bA>t.tb*4^iS-^i:<fe 
#<Dft55feAl N A 4, fej:V*ftJtA2» A3l± s JfeU'i 

[0058IU.I5 (b) jSlfi^il 
WlX-f5r^3 0Ali, 3ll^JlflH3 8t. 3feE]S&3 
7©iS|li!*JK~h3fe3 6 a . 3 6b«)ftRi=aNk-r«« 

^3 7tD^tB*/-K~h3te3 6a, 3 6 bj5<<ix.rt>«>C: 
ti6\C>. 3tPK3 7<0pHi*/K— h3fe3 6 a. 3 6bfr 
tattS*4*lS^S3feAu A4t;«gifeA2. AstOJif* 

ZfrMOft lv<;Hc^#s - i *. Sfc. S&ftJfc 
Ai. A 4 iifig3fet A2. A3*H— CfiE*©* U'tJUC 

[0059] O^IC. H6ftLvL@7«#iSiL-C*38ffl 

U A 2 . A 3 . A40>4Wi£ffll\ «ft*Ai, A 4 t^ 
g*A 2 . Asfc*a«*»RX-f?»^-e-t*nejH#H-. 
a** A 2. A3*»ilSL. *attttftftA 2 , A 3 *»A 
t. tt<»Stt4«Ai. A 2 . A 3 . A 4 iLTffi*-f^ 



^2 00 1-3 1 1 92 1 



[0 0 6 0] ®6lzmi-*.5lz. jfeTK- KP-y^gS 

4 01*. a*sta«x-fv^3i (i, 11, 2D 

i\ c©aS3fc&tRx^v^3 1©&KI::fBg£;kfc3fe 
€H*«44t*«A-C^*. *lt, BS«att;Wv 
^3 11*. f(0-S(DffiA*-l-3 1a^ 5fc£a»4 
4©-£<DARA*5|*-h4 4»f=S«U 
HB*JK-h-3 1 FJr^afiroaftft (0flx.f*A2. 
A3) h£L-CE*L-Cl*4„ 
l=. *fc»»4 41i, *©fli*©*»A*#-M4b 
*»]£&£©»«# («*KA2, A3) £»A-f*fci& 
ICSES L , 73#~ h 4 4 c £tt Jt*2tt4* 

Ul, A 2 > A 3 . A 4) OU*!|«-l-iLrffl^*«Mt 

[006 1] Her=*-r*3l=. ***M»*»*3 
1 (Dimo&ji-tf- h 3 i b I*. ffifeftJEOttJUfc 
A 2. A3*-Ja*yULr«HW*fc*«>*«>1!*V. 
eCT?li4»LfcajBfeA 2 . A 3 $fi««4 2l=a»RL 
Tl**. Xffl|4 2l*, a&;fc-C#fc***A2* A3* 

**if*ia«f 6st«aP4 z a. 4 2 b€**.-cjsy, 

= = -CI±. 225* A 2, A3l=«afr-&J:ac*fiE**iT 
I**. S«*4 2tt, <«*.«. 
Ai» A 4 4~a f -fcUS Tf a 1=. fc&frCtflSSSt© 
SSJtSP (Baser) L-cfclU*. 

[0 0 6 2] U6IC^f cfedl^ *^«4 4l0tt© 

&aAAtf- h 4 4 b li. «.«fr&#A*:h.T*«Mt 
ifeA 2 , A3£A*-rSfctt<0A**-htUtffl^& 
*l. Zi:T?l±a«a4 3©fcMHfel=ttJS1-«a«»4 
3a. 4 3b4>6aS6*ir<*»ft*A2, A3*A** 
**3I=«I«S*ITLX*. 2H1«4 3I*, CCT? 

I*. »A*-*»*JftA2* A3l=«ffir**3l=«Wt*#i 
TloStf. 33Hati4 3l* < fl&fflasft (fl* 

tf. An A4**#iSl«.©aftftft« l=tt£-C»«J: 

[0 0 6 3] IS 6 IZ^-T * ? I", ft£aS&4 4l±, Mo 
SA*^-h44 a , 4 4bfrbAft£*ifca;S3fc 
Al, A 4^ aftftA 2 . A3££5RL-CSE**M*feA 
1, A 2 , A3. A4<tLT^;feffi^7K-h4 4 cfr&tBA 
L. *©ffl*4*ifc««*«ffl^3tAi, A 2. A 3 . A4 
t*TK- KD«^tt4D*6fflHI*3tl^it4J: 

[0 0 6 4] fcfc. C^tll *7K- KP-7^SS4 

o©3ss*a«?x-f v^3 1 *5»«-r*ajw6sa« 

3fcA 2 . A3iLtl*SA<, afeftJfeajRx-f s/f3 1 IzA 
aSihfca^jfe-efoixfi, *©rt©ffla©agjfei*-.6 
CtA?T-$^)» £fc. *7K- h'R'^gf4 0«)afi 
ftgiRx-f- vf- 3 1 fr&5tt£ffl»4 4 KW&KtitVtL 
ft**iKft3feAi. A4&LTlt«tf. ffitOMUfcfct, 
•Ctft^. *fc. 3fe^jeS4 4lc#A**i«jKgft$. 
MBit A 2, A3iLtlW «**A2* A3l=Srfcfc 



3fe*I#£ttiflLfc*©*, *fcv --UU:©^ <®J©a# 

[0065] H7l=*-r«fc?lz. J6TK- KP 

V 4 0 A I*. 4 4©*6*A*JK- 

h44a, 4 4b©ai!JlCjfeU'<AB|SS3 8$^ - -r* 
«StfcLr*Atx. C©J:5I=. AU4A.IMI3 8I 
%*-&fca6. SSEfiafeSRX-C 1 ©-;&©X<< y» 
m*7f«-h3 1 a*&®aft*Ai. A4t. S@i4 3 
*»6a6*u"C**a»lfeA2. A3t©*U"</lHi**« 
iEr* = fc*«Tf**. *fc. 

•»0«*3l6©*U^«Wt*cfc^ *©a©ii 

[0066] ftjS, JI67K- KP>y^g40AI*. 3fe 
W3 7 ©-£©fcB;fctf- h 3 6 a h 

4 4a «-e0fi»A'efttktfff*a>ttCi=. ifei"*;usg 

M3 8«— DSItSfllJite L-CfcSl* (B7TJ-*® 
X^jM§3 sftfttiuRtt) . #r K ■ Kn 

g4 0 Al*. 8 £-ol£lt58&£©=& 

©t?j*, fl&»ffl*ji»^iiffi-rsas*©3feu^n=$ 

[0067] H8&I*UB1 o£#B5LT*3S 

WCJ3lt**$RX3*f httgaStkaKft&ttn? 

Als A A 2. AA3. AA4tBAu BA2. BA 3 . B 
A4©8BMI*BlV -7J© «1) Xft£||4 4A 
(44) A^&ag3feAAl. BA2. B A 3 « AA4t*tB 
*L, <fe^© CSS) 5fe^aif4 4B (4 4) frbjfcft 

ftasitBAi. a a 2% a A3. &\&m-ht%mikt 

[006.8] ^8^1-^5^^ *?PW^h8l 

5 0 1*. agJfejgRX W 'jf3 1 < t * 2 KJbffi 
5IJLT1SSL. #;fiSJtii«X^-y^3 1 <n'<kmz.%% 
a#4 4$E®Lr«4*lSt©"Cfe§. CC 

SfcA. K1 fcJ:t;il2aS3t51KXl'^ ; f3 1 A. 3 
1BfcJ:tfig1fcJ:t;S$2jfe£&&4 4A. 4 4 B©«& 

[0 0 6 9] H8J=*+J:3I=» %M$&tfmz®&ft 
m&Jvf-Z 1 A, 3 1 Bit. jfettfeSf 2<t. 
37 (7. 1 7, 27) fc*-**l*il#JfC^*. *L 
T. SiaS*S«?X-C-yf-3 1 Al*. *©~*©X-f 
V?tBA/|i- h31«lfi.Xl %ft&W4 4 A©-^ 
©R-aA^Jt?— h 4 4 a ll=]MMSBS K 1 trt-fC* 

81ltiv&. ig 1 as*as?x^ 1 a 

I*. -t©^©X-Cv^tB*^-h3 1 bl*. S25fe 
^aH4 4 B©-*©*aA*He- K 4 4 a2t=iMtfi 
KS K 2 LT^dL-C^*. 



(9) 



SI2001-3 11921 



[0 0.7 03 fg2jggjfejia?X-f 9^3 1 B 

I±. ^©-75©X-f-;/^tii;&7f?-h3 1 a2£\ &1# 

#S»4 4 a<d«i*©£SSA:*i>I*- h 4 4 bilc^gSIS 

ssK3^uiiLtw„ fit. mzimitM 

1 b2£. ^2it^;g|f4 4B<7)^»^;fiA*?K-h 
4 4 b2fc»»gSgS K 4 $^LT^L-C^-S. 

[00711 fefe, H8i=«f<fc3i=» 

•y^3 1 Alis d Ctfli-^CDX-f V^HiiJJH — h 3 1 a 
lfr&5tJSS3 7£rt-L-Ofc63£AAu A A4^tB* 
U *©X-f? ^tb:*J#-h3 1 bl^b;£ftjfeAA2> 
AA3$a3*f SJ^Ki&S^-tl^,, Sfc, W5<0 

A^-h3 1 a2A^b3feti^3 7^L-C^J , 6BA2. 
BA3££B;fiU ^©X-f y^tB;b/K-f-3 1 b 2*^36 
gftBAU BA4*tiJ*^i.cfc?lc|S^$^T^^. 

[0072] ©si^-r^ac 3fe^?px3^^ Mga 

501*. 8MMIKSK1, SK3**LTI1*MHI 

A 2 , B,l3^a$^, »1*diK»4 4A(Dfi»tt» 
J|?-h4 4c1^b5S^3feAAu BA2, BA3« A A4 

ltif£3&SK2. SK4^LT^23fe§jKH4 4BI=A 
**^fc;SS3feAA2, A A3<b;kfiifeB An Bi^ 

&Z£3S^44BCD£ifca}a5K-h44c2*» 
fcMtjfcBAl, A A 2. A A3. BA4<tLTtii*$*l 

So 

[0 0 7 3] 5fc£nx=i*£ Fgi5 0li, 

f *&*iftifeA Al, B A 2. BA3. A A 4, &S&BA 
1, A A 2. A A 3, BA4lCOlM:3fe^SF*3-C, 

[00 7 4] Sfc, a 9 iCift-f J: 5 I" , *?PX3*i? 

hss 5 0 a i*. yf3i©» 

S|j£ffiSK1~SK4 <@9.T?(ijtMjiKSK3, SK 

4) mmn-G. 4 4B(o^t£<tt 

-7J© is ;SA*^- h 6 A* **i-5jfc&3fe©3fc 
4«*T?***U"<JlHi»»3 8t«jl*J:5l=|||W 
*±«J£tfJ:l\, '01 ol-ifttcfc-pl::, 

PX3*9 K^S5 OB|Cfcl>T-r-<-C©fg^iSSSSK 

1 ~s K4©&KW::ftU*;i4SgS&3 8£$Sx..6lJtjS 

[00 7 5] COTcfcat. BPX3« hi£B50 

A. 5 0B!±. jfeb-<;H8SES3 s^i^ct-e, ffi 

UtPl i". ft l"< JU©2&ft3fc & Hi* t?# -5 fc ftStetf «fc 
t\ 

[0 0 7 6] fcfc. MiaLfcifer K ■ Kny 
«fPX3*^ hfttli. *»ttttfl**i*ttMU= 



Sit, *lHi8S3 7©aj*?K-h3 6 a, 36bfre>%-& 
&3§4 4©&;&A:fo;K-h4 4a, 4 4b*T?©}fc*§l& 

l\ 

[0077] 

*S«tt. «±<0Jc5l=«U*Lri>*fc 

[0 0 7 8] (2) Sfi3fe3iSlX-f ?5M*. {*»&© 
iHW=«fcy» ffiE©i(S<&&fri*©i£S§#J&£ii£l£1-5- 

ass 1- tnm^WLZft l -obm- 

l=l*iBS*fcfc«.*t>©-e, tB***lS3lfi3fe©fi-tSR 
[0079] ( 3 ) Jfcjt&nRX'f •> %«KI=K 

[0 0 8 0] (4) afijfeS^X'fv^l*, itHffifflffl 
[008 1] (5) 3I7K- KPv^Siai*, iS^Jfe© 

mzm. l r ®j y m-r xs »xft%bi=£ft * c 



132 0 0 1 -3 1 1 9 2 1 



ft**itri=Byfflt=i:*<w«n?fc«. 

[008 2] (6)**PX3Wh8ttt, a«3tfl) 

«#ltofc*ft4**WW*»R*-f yfi, *** 
«r=«s l tbs y ai-r«*«c«fl:t*ji* - **** < 

h'AEIi. 3fcl^;i/»»**«*4*«i:-f Silt 
UBE<QfSi£&tt$] 

[g! 1 1 ^semic^-am i <oiiii<D^si**-rafi 
[i2] *s6wi=*vj^-5»2<D3ij6«)»tt£*-ra* 

[05] (a) , (b) (*, *S|B^[C^-5lg3ff)g| 

[He] *»wic*N^*m4<DHJ6<oKffi-c&**r 

[»7] *«88l=^**7 K • Ko ? ^ggfflJBffl 
•l*S1-*5CE-C*«. 

IH9] ««WM**nxaW hgg©J£fll 
Ill o] **Sl:*^5*jn^3*J f-SSOTte 



[in] tt^ftA jm^xw ? * 

1, 11. 21 9MUHHR;wy? 

2, 12, 2 2 fttttt* 

3, 13, 2 3 

3a, 13a. 23a igl&ISf^Kgl 

3b, 13b, 23b mzm^m 

3c, 13c, 23c K3*ffi¥IR£ 

3d, 13 d, 23 d ft4XW¥SX 
4 

5 a, 15 a, 25a fg 1 A*^~ h (-;&0>A*# 
-h) 

5b, 15b, 25b H2A*/-K-f- <ffe73©A*^ 
-h) 

6 a. 16 a, 2 6a M 1 ffifltf- h (-^©tB*7K 
-h) 

6b. 16b, 26b »2aa*»K-h 
-h) 

7, 17, 2 7 ftUSS 

1 4,24 2X2»X«fv* 

14a, 24a »1*X-f 

14b, 24b &23fcX-f Sif 

14c. 24c %Z%7.-ivf- 

1 4d, 24 d ^ifcX-f y^P 

3 0, 3 OA, 3 1, 3 1 A, 3 1B KfiftSWX 

31a, 31b, 31a1, 3 1 bl, 31a2, 3 1 b2 

X-f S^tBAtf-h 
3 4, 4 4, 4 4 A, 4 4B jfe£&§| 
34a, 44a, 44a1, 44a2 — £© (IS 1 , 
*2) -&iffiA*^-h 

34b, 44b, 44b1, 44b2 <fe£© (SfM , 
*2) *«A*#-h 

34c. 44c, 44c1, 44c2 (»1,*2) 
ftKHl2b>K-h 

3 8 ftu^mssiss c*u<<jm» 

wo 

3 9 a, 39 b X-f h 

40. 40A *7K- Kny?8t 

50, 50A, 50B Jt<7PX=J*<7 h^M 



(12) 



#132001-3 1 1 92 1 




(13) 



1*882 00 1-3 1 1 92 1 



[S7] 




(14) 



4#I82 0 0 1 -3 1 1 9 2 1 



(72) fffl% &a MM F$-X>(#%) 2H079 BA01 CA05 GA07 EA09 6A01 

KSWHtfflBJtfBT-TB 3i1t B 6A03 SA05 

*ttltttEtta£4ift 2K002 AA02 AB01 AB05 AB34 DA10 

EA07 

5K002 BA06 CA01 DA02 DA13 



